Abstract Recovery following an implantable cardioverter defibrillator (ICD) impacts both the patient and partner, often in divergent ways. Patients may have had a cardiac arrest or cardiac arrhythmias, whereas partners may have to perform CPR and manage the ongoing challenges of heart disease therapy. Currently, support for post-ICD care focuses primarily on restoring patient functioning with few interventions available to partners who serve as primary support. This descriptive study examined and compared patterns of change for both patients and partners during the first year post-ICD implantation. For this longitudinal study, the sample included 42 of 55 (76.4 %) patient-partner dyads who participated in the 'usual care' group of a larger intervention RCT with patients following ICD implant for secondary prevention of cardiac arrest. Measures taken at across five time points (at hospital discharge and at 1, 3, 6 and 12 months follow up) tracked physical function (SF-12 PCS, symptoms); psychological adjustment (SF-12 MCS; State-Trait Anxiety Inventory; CES-D); relationship impact (Family Functioning, DOII; Mutuality and Interpersonal Sensitivity, MIS); and healthcare utilization (ED visits, outpatient visits, hospitalizations). Repeated measures analysis of variance was used to characterize and compare outcome trends for patients and partners across the first 12 months of recovery. Patients were 66.5 ± 11.3 (mean + SD) years old, predominately Caucasian male (91 %), with Charlson comorbidities of 4.4 ± 2.4. Partners were 62.5 ± 11.1 years old, predominantly female (91 %) with Charlson co-morbidities of 2.9 ± 3.0. Patient versus partner differences were observed in the pattern of physical health (F = 10.8, p \ 0.0001); patient physical health improved while partner health showed few changes. For partners compared to patients, anxiety, depression, and illness demands on family functioning tended to be higher. Patient mutuality was stable, while partner mutuality increased steadily (F = 2.5, p = 0.05). Patient sensitivity was highest at discharge and declined; partner sensitivity increased (F = 10.2, p \ 0.0001) across the 12-month recovery. Outpatient visits for patients versus partners differed (F = 5.0, p = 0.008) due most likely to the number of required patient ICD visits. Total hospitalizations and ED visits were higher for patients versus partners, but not significantly. The findings highlight the potential reciprocal influences of patient and partner responses to the ICD experience on health outcomes. Warranted are new, sound and feasible strategies to counterbalance partner needs while simultaneously optimizing patient recovery outcomes.
Introduction
Notable advances in cardiac rhythm management and the concomitant increased use of implantable cardioverter defibrillators (ICD) have dramatically altered cardiac care in the U.S. The recovery post-ICD implantation is complex and at times prolonged, placing new demands on significant others who provide support and care. Although there are some recent findings regarding the physical and psychosocial adjustment of patients following ICD implantation (Magyar-Russell et al., 2011; Palacios-Ceña et al., 2011; van den Broek et al., 2011) , little is known about the impact of the cardiac illness on the overall health of partners and how this impacts patient recovery. Research indicates that the physical health and psychological wellbeing of the patient's intimate partner is important in recovery after cardiac illness (Hwang et al., 2010; Pycha et al., 1990) . Because intimate partners provide essential physical and psychological support to patients following ICD implantation, it is also important to understand the impact of the patient's cardiac illness on the intimate partner's overall health. The psychosocial distress posed by the underlying arrhythmia and its potential treatment for patients and family members can be under appreciated by health care providers (Dunbar et al., 2012) . For both patients and their partners, coping and adjustment is not limited to the single event that results in the ICD implant, but to a process that unfolds with increasing knowledge of the heart condition, arrhythmia treatment and device-related events, and demands associated with return to activities of daily living and exercise.
Patient post-ICD implantation recovery is associated with a range of physical symptoms, some of which mitigate over time, including palpitations, chest pain, dyspnea, sleep disturbances, loss of libido and fatigue (Palacios-Ceña et al., 2011) . Recovery of physical functioning from ICD implantation, particularly for those who receive an ICD for secondary prevention, occurs across 1-2 years, frequently punctuated by health setbacks and ICD shocks (PalaciosCeña et al., 2011) . Psychological distress and, in contradiction, quality of life have been found to decline across the recovery period (Dunbar et al., 2012; Magyar-Russell et al., 2011; van den Broek et al., 2011) . Patient psychological distress, anxiety in particular, is linked to pre-existing psychological and physical health, personality factors, number and timing of ICD shocks and shock storms (Pedersen et al., 2004; Redhead et al., 2010) . Importantly for patients, social support is associated with reduced depression and anxiety, emphasizing the need to study post-ICD adjustment within the context of partner relationships (Kamphuis et al., 2004) . Patient adaptation may be hindered if the partner simultaneously experiences physical or psychological problems due to his or her own health, or to stressors related to living with and caring for, an individual with a newly implanted ICD (Palacios-Ceña et al., 2011; van den Broek et al., 2010) .
Partner physical and psychological adjustments have been considered in only a few studies. The most challenging time to partners' physical and psychological well-being has been shown to be in the first 3 months post-ICD (Dougherty & Thompson, 2009 ). Essentially, partner physical health may decline (Jenkins et al., 2007) during the first year post-ICD, with partner anxiety remaining higher than that of the ICD patient (Kapa et al., 2010; Magyar-Russell et al., 2011) . Partner concerns reflect the physical and emotional demands of caring for the ICD patient, at times manifested as helplessness and overprotectiveness (Palacios-Ceña et al., 2011; van den Broek et al., 2010) . It has been reported that psychological distress and family adjustment can be adversely affected in patients who received ICD shocks (Dougherty, 1995) . Ocampo (2000) suggested that although the patient becomes more accepting of the device and related lifestyle changes, this adaptation might be more challenging for partners. Factors that impede partner psychological adjustment include uncertainties regarding ICD shocks, shifts in marital and family role relationships, and the resumption of typical life activities such as driving and sexual relations (van den Broek et al., 2010) .
Sudden cardiac arrest can strain the intimate relationship by impacting dyadic communication patterns, requiring unanticipated role changes, and placing limitations on activities, social and otherwise (Dunbar et al., 2012) . Relationship cohesion is a vital form of support affected by the psychological well-being of individuals in the relationship (Moser & Dracup, 2004; Palacios-Ceña et al., 2011; Rohrbaugh et al., 2006) . Doolittle & Sauve (1995) reported that patient versus partner differences in perceptions about ICD recovery created conflicts within the dyad. Spouses tended to discontinue social activities with friends and outside the family to be readily available to address patient needs. In extreme instances, spousal protectiveness led to 'entrapment' of the ICD patient resulting in decreased social activities for the ICD patient, altered communication between the spouse and patient, and feelings of anger and frustration toward the spouse's restrictions. Evidence from research conducted with dyads living with heart failure shows that partner depressive symptoms are linked to patient reduced sense of social support, low relationship satisfaction, diminished confidence to manage heart failure (Trivedi et al., 2012) , and patient quality of life (Chung et al., 2009) . In response to both heart failure and ICD implantation, dyadic communication is disturbed for some couples while improved for others (Imes et al., 2011) ; improvement is associated with couple cohesiveness. Furthermore, the relationships between partner health and healthcare utilization have been understudied, particularly for partners of ICD recipients. It is known that individuals who care for a disabled spouse risk inadequate rest, insufficient time to exercise, forgetting their prescription medications, and prolonged recuperation from illness (Burton et al., 1997) . Likewise, partners caring for a spouse with Alzheimer's disease tend only secondarily to their own medical needs (Shaw et al., 1997) .
While research has increased understanding of patient responses following serious cardiac arrhythmias and ICD implantation, little remains known about the patterns and complexities of both patient and partner responses. Recovery from serious cardiac illness occurs within the context of family relationships; understanding its impact in relationship to the partner as well as the patient will advance the knowledge of patient-partner needs and their reciprocal influences that are needed to specify targets for early intervention. This study examined the impact of ICD implantation on patients and their intimate partners over the first year following receipt of an ICD. The specific study aims were to compare levels and patterns of patient and intimate partner physical functioning, psychological adjustment, relationship impact, and healthcare utilization during the first year post-ICD implantation.
Methods
This secondary analysis examined data collected for a randomized clinical trial, which was designed to test the efficacy of a nursing intervention for patients who had received an initial implanted ICD. The goal of the original study was to examine for intervention efficacy to improve physical functioning and enhance psychological adjustment in the first year after ICD receipt (Dougherty et al., 2004) . The sample in the current study included only patients randomized to usual care (no intervention) and their intimate partners. Data were collected longitudinally beginning at hospital discharge following the ICD implant, and then at 1, 3, 6, and 12 months.
Participants
In this study, all patients were recent recipients of an initial ICD for secondary prevention following sudden cardiac arrest or serious ventricular arrhythmia. Intimate partners included significant others (spouse, lover, partner) who were currently living with the patient. Inclusion criteria included patient intending to return home post-ICD implantation; English language (ability to read, write and speak); patient and partner available for phone contact; and willingness to participate in the study for one year.
Exclusion criteria were age less than 21 years and/or severely impaired cognitive function due to co-morbidities (Dougherty et al., 2004) . Of the 168 eligible patients who had received an ICD implant, 83 were assigned to usual care and 85 were assigned to the intervention condition. Of the 83 usual care patients, 55 (66.3 %) had an intimate partner, of which 42 (76.4 %) participated in each of the five data collections.
Procedures
Study procedures for the original study were approved by the university Institutional Review Board prior to approaching potential study participants. Patients were recruited from ten hospital study sites in the Pacific Northwest. The partner, if eligible, was approached for study participation after the patient was consented. Common reasons for declining study participation were that individuals did not want to complete questionnaires, partners had major health problems, or the patient requested that the partner not participate.
Patients interested in participating were screened based on eligibility criteria and completed a health history. Patients and partners were mailed study questionnaires along with postage-paid, return envelopes. Instructions requested that participants complete the questionnaires independently and not discuss their responses with one another. Health histories and demographics were collected by telephone at baseline. Health records were used to calculate Charlson co-morbidity scores (Charlson et al., 1987) . Healthcare utilization data were also collected at each data collection period; medical records were used to verify hospitalizations.
Measures
Questionnaires were completed by patients and their partners at five time points: after hospital discharge following the initial ICD implant, and again at 1, 3, 6 and 12 months follow up. Generally, scale scores reflected higher values of the measured construct. One exception was that higher values on the family functioning measures (DOII) reflected adverse impact of illness demands, and thus lower family functioning.
Physical functioning, operationalized as general health and physical symptoms, was measured with the Short Form (SF-12) Health Survey, a 12-item version of the SF-36 (Ware et al. 1995; Ware, 1987) . Physical health (PCS) and mental health (MCS) composite scores have a possible range of 0-100, with internal consistency reliabilities of 0.94-0.96 (Dougherty et al., 2005) . Physical symptoms currently experienced were measured using the Physical Symptom scale (14 items) from the Demands of Illness Inventory (DOII) (Haberman et al., 1990; Woods et al., 1993) . Validation of the DOII has been established with individuals and family members managing a range of chronic and serious illnesses, including cancer and diabetes. Internal consistency reliability (Cronbach alpha) coefficients range from 0.85 to 0.92 for subscales (Haberman et al., 1990) .
Psychological adjustment was operationalized using established measures of mental health, depression and anxiety. Mental health was assessed with the SF-12 MCS scale from this general health measure. Depression was measured using the Center for Epidemiologic Studies Depression (CES-D) Scale (Radloff, 1977) . The CES-D, a 20-item scale, captures depression symptoms and has with a reliability of 0.87 (Dougherty et al., 2005) . Based on normative values derived from diverse populations, a cut-off score [16 represents increased risk for clinical depression. Anxiety was measured using the state measure from the State-Trait Anxiety Inventory (STAI, 20 items) (Speilberger et al., 1970) . Internal consistency reliability (Cronbach alpha) for an ICD sample was 0.84 (Dougherty et al., 2005) . The STAI has been widely used in clinical settings and research, including with cardiovascular populations (Bloom, 1979; Rose & Devine, 2014) and, importantly, is sensitive to change across time. For the STAI, a cut-off score C30 indicates moderate anxiety; a score C40 signals clinically significant anxiety.
Relationship impact was measured along three dimensions: family functioning, mutuality and sensitivity, and by caregiver burden for partners. Family functioning was measured using two scales from the Demands of Illness Inventory (DOII), described above (Haberman et al., 1990; Woods et al., 1993) . The personal meaning scale (15 items) assesses the impact of illness on the meaning of one's life (goals, values, priorities) . The family functioning scale (24 items) measures the adverse impact of the illness on functioning of the family unit. Higher scores reflect the more adverse effects of illness demands on personal meaning and family functioning.
Mutuality and sensitivity were assessed with the Mutuality and Interpersonal Sensitivity (MIS) scale (Cochrane et al., 2011) . This self-report (32 items) measures shared meanings, attitudes, and orientation toward living with an ICD. The mutuality scale (16 items) captures similarity of thoughts and feelings about the ICD by members of the dyad. The interpersonal sensitivity scale (16 items) captures the extent to which partners are sensitive and attentive to the thoughts and feelings of the patient, from the perspective of both members of the dyad. Cronbach alpha reliability for the total scale is 0.93 (Cochrane et al., 2011) .
Caregiver burden was measured using the Demands of Caregiving Inventory (Wallhagen, 1992) , a self-report scale (23 items) that assesses partner care responsibilities associated with patient activities of daily living and other demands related to providing care. The scales measure the frequency with which patient needs and tasks are met by the partner, and the perceived difficulty in carrying out specific tasks or in meeting patient care needs. The scale has been validated with caregivers of the frail elderly, individuals with dementia, and cancer patients. Reliabilities for the scales are 0.84 and 0.83, respectively.
Healthcare utilization was based on the number of patient and partner emergency department visits, outpatient clinic visits, and hospitalizations derived from self-report data. Hospitalizations and discharge diagnoses were verified using hospital records. The intervals between data collections varied across the 12 month recovery period: at 1 month the measurement interval was 1 month (baseline to 1 month); at 3 months, the interval was 2 months (1-3 months); at 6 months the interval was 3 months (3-6 months); and at 12 months the interval was 6 months (6-12 months). To adjust for these interval differences, health care utilization was calculated as the average number of visits per month across each data collection interval.
Analysis
Patterns of response for the patient versus the partner groups over time were described using frequency and distribution statistics, plots, and Pearson product-moment correlations. Data were examined for violations of the assumptions (e.g., normality, sphericity) underlying the statistical tests. Repeated measures analysis of variance (RM ANOVA) was used to characterize the patterns of change in outcomes for the patient and partners groups based on data collected the first 12 recovery months. In addition, we tested for group x time interaction effects to explore for differences between patient and partner groups, and examined for group differences in linear and quadratic trends. We used the Greenhouse-Geisser correction when appropriate if the RM ANOVA sphericity assumption was not met (Stevens, 2009) . Age, sex and ethnicity were included as control variables initially, but, when found to be non-significant, were deleted due to the moderately small sample size. Significance was established at p \ .05. Because we were interested in uncovering differences in patterns across time for patients and partners and the sample size was relatively small, we interpreted p values uncorrected for multiple comparisons (cf . Feise, 2002; Leon, 2004; Rothman, 1990) . Statistical analyses were performed using SPSS version 17.0 (IBM, Chicago, Il, USA).
Results
ICD patients averaged 66.5 years of age, and were predominantly male and Caucasian (Table 1) . Approximately 27 % were college graduates, 35 % were employed with J Behav Med (2016) 39:94-106 97 42 % having an annual household income [$49,999 . The average Charlson co-morbidity index was 4.4, meaning that prior to ICD implant patients experienced on average more than four chronic conditions. Common were hypertension, heart failure, myocardial infarction and stroke. More than half of the sample was sedentary with an average BMI of 27.8 kg/m 2 . Intimate partners averaged 62.5 years of age, and were primary female and Caucasian. About 20 % were college graduates, 35 % were employed, primarily in clerical or managerial positions. Intimate partners reported a number of their own health concerns at the time of patient ICD implant, notably hypertension and myocardial infarction, with an average Charlson co-morbidity index of 2.9. Below, for each of the conceptual domains examined in this study, we first describe findings for patient outcomes, then partner outcomes, and then a comparison of patient versus partner outcomes across time.
Physical functioning
The general health of ICD patients, measured by the SF-12 PCS, was lowest at baseline (hospital discharge), increased thereafter [F(4,44) = 9.15, p = 0.001], remaining above baseline throughout the 12 months (Table 2) . Physical symptoms, measured with the DOII, decreased significantly across time [F(4,37) = 3.01, p = .03]. Over the 12-month period, the most common symptoms reported by patients remained similar. The top five physical symptoms reported at hospital discharge were feeling run down (70.7 %), feeling weak in the body (61.3 %), soreness of muscles (60.5 %), back pain (48.8 %), and faintness (47.4 %). At 12 months, the top five symptoms were feeling run down (55.6 %), feeling weak in the body (52.8 %), inability to stay at usual weight (49.3 %), back pain (48.6 %), and soreness of muscles (47.2 %).
No significant changes were reported in partner physical function (SF-12 PCS) or physical symptoms (DOII) over the 12 months. Partners reported an average of 2.5 symptoms at hospital discharge and a similar average of 2 symptoms at 12 months. The most prevalent physical symptoms reported by partners at the time of patient hospital discharge were feeling run down (62.4 %), headache (35.9 %), back pain (29.9 %), nausea/vomiting (28.2 %), and muscle soreness (26.5 %). At 12 months, partners reported feeling run down (32 %), inability to stay at usual weight (28 %), muscle soreness (24 %), back pain (23 %), and headache (19 %).
In comparison, while patients showed improvement in general physical health 1 year post-ICD, partners showed few changes in physical health across time (Table 2) . At baseline the mean partner SF-12 PCS was 13 points greater than the mean patient score. At 12 months, the mean partner score was 6 points higher. As depicted in Fig. 1a and summarized in Fig. 1 , were found for physical symptoms (DOII).
Psychological adjustment
Patient mental health status, anxiety, and depression (measured with the SF-12 MCS, STAI, and CES-D, respectively) did not change significantly over time (Table 2) . At baseline, the mean patient STAI score was 31.2, declining minimally to an average of 30 at 12 months. STAI scores C 40 represent clinically significant anxiety; the average patient scores were below this cut point throughout the year. At baseline, the mean CES-D score for patients was 9.36, then lowest at 3 months with slight increases at 6 and 12 months, reflecting an overall minimal decrease in depression symptoms over the initial year post-ICD. Across all time points, the average scores remained B16, the cut point used to identify significant depression. However, at baseline, 27 % of the patients had anxiety scores elevated C40 and 18 % had depression scores C16.
Regarding partner psychological adjustment, during the recovery period, no statistically significant changes were observed for mental health, state anxiety or depression (measured with the SF-12 MCS, STAI, and CES-D, respectively). Partner mental health (SF-12 MCS), was lowest at the time of hospital discharge, showing slight improvements across time (Table 2 ). There were no significant changes in mean STAI scores, with partner anxiety remaining moderately high ([30) across the 12-month period. Depressive symptoms were highest at baseline, declined during the first 6 months, with modest increase during the final 6 months. Across all time points, the average partner depression scores remained B16. Notably, however, at baseline, 48 % of the partners had anxiety scores elevated C40 and 29 % of the partners had depression scores C16.
In comparison, anxiety in patient and partner groups decreased slightly over time, with no significant differences in trends across time (Table 2) . Partners compared to patients reported significantly higher anxiety (t = 2.14, p = .04) at baseline. There were also no significant trend differences in depression across time, although partners tended to report more depression (t = 1.73, p = .08) at baseline, with higher values at each time point across time except at 6 months. 
Relationship impact
For patients, the demands of illness on personal meaning and family functioning decreased from hospitalization to 12 months (Table 2) , though not significantly. At baseline, the most commonly identified demands on the family were: the need for the partner to take on more household responsibility (76.8 %); having less energy and time for recreational activity (60.7 %); patient needing to protect the partner from stress (57.1 %); changes in the quality of sex activity (55.4 %); having to decide what was important for the family (53.6 %); and having less time for friends (53.6 %). At 12 months, many of the same family illness demands remained foremost: partner needed to take on more household responsibility (42.9 %); patient need to protect partner from stress (46.8 %), to be more sensitive to partner's needs (42.9 %), to provide more support (44.6 %); changes in the frequency (51.8 %) and quality (51.8 %) of sex; and the need to change meal patterns (48.2 %). For patients, relationship mutuality showed slight fluctuations during the first 12 months, while interpersonal sensitivity declined significantly [F(4,38) = 9.68, p = 0.001] across time (Table 2 ). For partners, the impact of illness demands on personal meaning and family functioning declined across time, although the overall trend was not statistically significant. The most commonly identified illness demands on family functioning at hospital discharge were having to protect the patient from stress (68.6 %); having to make changes in meal patterns (60.8 %); worrying about the patient's response to illness (58.8 %); helping patient with treatments (58.8 %); not having enough time or energy for friends (56.9 %) or to entertain friends at home (56.9 %); and needing to be more sensitive to patient's moods (54.9 %). At 12 months, the most common family illness demands were similar to those at baseline: having to make changes in meal patterns (54.9 %); having to protect the patient from stress (49 %); worrying about the patient's response to illness (49 %); patient having to change job (45 %); deciding what is important for the family (45 %); and not having enough time or energy for recreational activities (45 %). For partners, interpersonal sensitivity improved significantly [F (4,37) = 4.15, p = 0.007] across time (Table 2) . Correspondingly, behavioral care demands and difficulty experienced by the partner decreased between baseline and 12 months [F (4,36) = 7.38, p = 0.001].
Comparisons of the impact of the ICD implantation on patients versus partners revealed no trend differences in illness demands on family function (Table 3 ; Fig. 1b) , with both patient and partner groups reporting reductions across time. Partners compared to patients reported modest differences in demands at each time point, with the greatest difference evident at 1 month post-ICD. At 12 months, patient and partner groups reported similar levels of illness demands on family functioning.
Patients versus partners showed significant differences in trends of mutuality and interpersonal sensitivity (Table 3) . Compared to partners, patient mutuality (Fig. 1c ) was higher at hospital discharge, decreased at 1 month, rose steadily at 3 and 6 months, and dropped below baseline at 12 months [F cubic (1,39) = 7.72, p = 0.008]. Conversely, partner mutuality increased modestly across time. Patterns of interpersonal sensitivity (Fig. 1d) for patient versus partner groups also differed markedly across time [F quad (3.1,37) = 10.15, p \ 0.0001]. Patient interpersonal sensitivity was highest at hospital discharge and declined with time, whereas partner sensitivity was initially lower, increased at 1 month and remained relatively stable through 12 months. The most notable changes were reflected in differences in linear trends [F lin (1,37) = 15.5, p \ 0.0001] and quadratic trends [F quad (1,37) = 13.5, p = 0.001] during the first 3 months. 
Healthcare utilization
No significant changes were observed in the monthly average number of patient emergency department (ED) visits or hospitalizations during first year post-ICD implantation (Table 2) . Typically, there was B1 ED visit per patient per month, and 17 patients (30.9 %) experienced at least one (and up to three) hospitalizations during the first year. The monthly average number of outpatient visits decreased significantly [F (3, 36) = 10.37, p = 0.001] between ICD implant and the 12-month followup, with most visits occurring during the first 3 months Bold fonts designate partner outcomes. To adjust for time differences in data collection intervals, healthcare utilization was calculated as the average number of visits/month for each data collection interval. Thus, the average total number of patient outpatient visits from 3 to 6 months is calculated as .66 9 3 = 1.98 or about 2 visits between 3 and 6 months; similarly, the average total outpatient visits from 6 to 12 months is .76 9 6 = 4.56. post-ICD implantation. For patients, the average number of total outpatient visits was 5.6 during the first 6 months of the year and 4.6 visits during the second 6 months. For partners, there were no significant changes in the average monthly number of emergency department, hospitalizations, or monthly outpatient visits (Table 2 ). Partners had an average of 2 outpatient visits during the first 6 months and 1.3 visits during the second 6 months.
Healthcare accessed through emergency departments was consistently low for patients and partners, with each group averaging less than one visit per month (Table 2) . Trends in patient and partner outpatient visits differed significantly (F = 4.98, p \ 0.008) due to fewer partner outpatient visits in contrast to a higher and decreasing pattern of patient outpatient visits throughout the year (Table 3 ). The total number of hospitalizations was higher for patients versus partners, but the overall pattern of change did not differ between groups.
Discussion
This study provided a prospective description of physical functioning, psychological adjustment, relationship impact, and healthcare utilization in patients and their partners during the first year post-ICD implantation. Patient physical functioning improved significantly with general health improving and physical symptoms decreasing across the recovery period. In contrast, partner physical functioning was relatively stable, with general health declining slightly during the same period. Partners compared to patients, reported higher levels of anxiety and depression during the first year. Of interest, patient and partners initial report of relationship quality differed significantly immediately after ICD implantation, but converged at 1 year. Patient outpatient visits declined significantly across the year. Partner healthcare utilization remained relatively low despite reported symptoms and mental health concerns.
Physical functioning
The greatest gains in patient physical functioning occurred within the first 3-6 months, a time when most patients adapt to the ICD and tolerable activity. Although patients and partners report increased preoccupation with their heart health during the first year post-ICD implant, the ICD itself is perceived positively as a 'life extender' (Pycha et al., 1990; Tagney et al., 2003) . Our results regarding improved patient physical function and slight reductions in partner physical function are consistent with the partner study conducted with AVID trial data, where partner physical functioning appeared to decline across the year (Jenkins et al., 2007) . Partners of cardiac patients tend to associate declines in their own health to stress, sleep disturbances, fatigue and loss of appetite (Blair et al., 2014; Dickerson et al., 2000; Kettunen et al., 1999; O'Farrell et al., 2000) . These symptoms are consonant with patterns reported by intimate partners in this research, including feeling run down, experiencing headaches, and being unable to maintain usual weight. Partner stress has been attributed to the daily demands of caregiving, fear of the patient dying, and less time to attend to one's own health and concerns (Blair et al., 2014; Jenkins et al., 2007) .
Psychological adjustment
Partners compared to patients reported more depression and anxiety, and lower mental health functioning. Although anxiety improved across time for partners, they reported higher levels than patients at each time point, (Kapa et al., 2010; Magyar-Russell et al., 2011; Pedersen et al., 2009; van den Broek et al., 2010) . Heightened psychological distress in partners has significant and potentially deleterious consequences for patient recovery. For instance, Moser and Dracup (2004) identified that patient adaption to illness was hindered when spousal anxiety and depression were higher than that of the patient. Psychological distress is due in part to partners assuming more responsibilities and undertaking additional everyday activities such as driving, shopping, working and childcare, thereby increasing partner stress in addition to inadvertently accentuating the patient's real or perceived loss of independence and self-confidence (Deaton et al., 2003; Tagney et al., 2003) .
Relationship impact
Over the first year, partners reported decreases in the number and difficulty of caregiving demands suggesting that patients gained independence, assumed responsibility for their own care and resumed their family roles. Both groups reported declines in the demands on family functioning, although partners tended to report more demands than did patients. Patients showed some reductions in the effects of illness demands on personal meaning across the year. Partners reported fewer illness demands on personal meaning than did patients, with little change over the ensuing year. Researchers report that after a cardiac arrest, patients come to appreciate smaller, simpler joys in life, linked either to recognition of their mortality or to reassessment of some life aspects (Bolse et al., 2005; Kamphuis et al., 2004) , which may offset the impact of illness demands on emerging personal values and goals.
Patients compared to partners initially reported higher levels of relationship mutuality, the extent to which members of the dyad think similarly about ICD recovery. This converged to similar levels at 12 months. Interpersonal sensitivity, or the extent to which the couple is sensitive and attend to each others' needs, declined across time for patients, who saw their partners as being less attentive to their needs across time. Conversely, within the first month, partners interpreted their roles as becoming more sensitive to patient needs. Declines in dyadic adjustment over the first year of ICD recovery have been described by Dougherty and Thompson (2009) , who found that the greatest changes in the patient-partner relationship occurred in the first 3 months post-ICD implantation, while Kamphuis et al. (2004) reported changes occurring throughout the first year. Correspondingly, in this study patient-partner perceptions about the relationship diverged most during the first 3 months, but converged across time. Although patient-partner adjustments typically show adaptation by 1 year (Kamphuis et al., 2004; Palacios-Ceña et al., 2011) as we found, the 1-year period may not be sufficient to capture more profound changes in the patientpartner relationship.
Healthcare utilization
For both partner and patient groups, healthcare utilization was generally low despite reported physical symptoms, anxiety, depression, and caregiving demands. As anticipated, patients accessed outpatient and hospital services more frequently than partners, because patients are typically scheduled for 3-4 planned outpatient visits in the first year (Epstein et al., 2013) . Partners on the other hand, had relatively low rates of healthcare utilization, which is particularly relevant because this group had ongoing medical problems as well as symptoms of emotional distress.
This study is has a number of strengths. This is one of the first longitudinal investigations to report on multiple indicators across four conceptual domains (physical function, psychological adjustment, relationship impact, and health care use), over multiple time points, using identical or comparable measures for both members of the patientpartner dyad. Although a few studies have compared changes for patients and partners post-ICD, none has explicitly studied patients who received ICDs for secondary prevention and their intimate partner on a broad range of health measures over a 1 year period. Of importance is that partners of secondary prevention patients may have traumatic memories of witnessing a cardiac arrest, coordinating emergency care, and the hospitalization experience in addition to ongoing worries regarding the patient's return to previous level of function and recurrence of ventricular arrhythmias (van den Broek et al., 2010) . Understanding how individuals in the dyad change with respect to their health, family roles and healthcare use provides greater understanding of the course of transition, thereby uncovering potential goals and targets for intervention.
Limitations
Judicious interpretation of the study findings are warranted in light of study limitations. The study findings are most applicable to patients who receive an ICD for secondary prevention and their partners, because these patient and partner responses are likely to differ from those who have not suffered cardiac arrest or cardiac arrhythmias. Although study participants were asked to complete the mailed questionnaires independently of one another, we had no control over this aspect of the reporting process and could not assess influences patients and partners might have had on one another's responses. The sample size was relatively small, including data from patient-partner dyads in the usual care group who contributed data at all five time points, which limited the statistical power to detect small and sometimes moderate differences across time. Given the relatively small sample size and the exploratory nature of this observational research, statistical tests were not adjusted for multiple tests, heightening the likelihood of finding effects due only to chance (Feise, 2002; Leon, 2004; Rothman, 1990) . In addition, data interpretation must take into consideration that the partner sample was primarily female, and that women compared to men are generally known to report higher levels of psychosocial distress. Inclusion of gender in the repeated measures ANOVA, however, revealed no effect on study outcomes.
Conclusions
The first year recovery period for patients and partners after an ICD is complex, characterized by interrelated physical, psychological and relationship changes. Our findings revealed some important differences in response patterns of patients and partners. Addressing long-term support needs and developing effective management strategies throughout the first year post-ICD could be used to promote recovery processes and health outcomes for patients and their partners. This would include intervention approaches to address improving partner symptoms and psychological adjustment, while building a repertoire of strategies to manage patient caregiving demands. Ideally, interventions specific to patient and partner anticipated needs could be initiated prior to hospital discharge coupled with longerterm follow-up to reach a broad range of patients and their partners.
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